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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
and a method for manufacturing the device capable of assuring a 
transistor function even when a thin element forming region is 
salicided in the device using an SOI substrate, reducing in size of 
the device, flattening and saliciding the region in a same step and 
raising its manufacturing efficiency. 

SOLUTION: An island-like silicon layer formed in an insulating layer 
is formed as an element forming region 22, gate electrodes 26 are 
formed on a front surface of the region 22, a source region 28 is 
formed on one of the electrode 26, and the other is formed on a 
drain region 30. A polycrystal silicon layer 24 is formed on the 
region 28, and the region 30 and silicide layers 32 are respectively 
formed on front surface sides of the layer 24 and the electrodes 
26. 
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SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s } lows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gate electrode which the single -crystal-silicon layer prepared through 
the insulating layer on the support substrate was divided by the isolation region to two 
or more component formation fields, and prepared in said component formation field 
through the insulator layer by it, The semiconductor device characterized by having 
the silicon layer which is the semiconductor device which equipped the 1 side of this 
gate electrode with the source field, and equipped the side else with the drain field, and 
was prepared on said source field and said drain field, and the silicide formed in the 
surface section of this silicon layer. 

[Claim 2] Said silicon layer is a semiconductor device according to claim 1 
characterized by having formed in the same height as said gate electrode, and forming 
silicide in the surface section of a gate electrode. 

[Claim 3] Said silicide is a semiconductor device according to claim 1 or 2 characterized 
by forming in self align. 

[Claim 4] The process which forms an isolation region in the single-crystal-silicon layer 
prepared through the insulating layer on the support substrate, and divides said 
single-crystal-silicon layer to two or more component formation fields, The process 
which forms a gate electrode in said component formation field through an insulator 
layer, and the process which forms a sidewall in the flank of said gate electrode, After 
covering a front face and forming a silicon layer, while carrying out flattening of the 
silicon layer and exposing said isolation region The manufacture approach of the 
semiconductor device characterized by having the process which makes said silicon 



layer remain into the part corresponding to a source field and a drain field, and the 
process which forms metal silicide in the surface section of said silicon layer made to 
remain after covering a front face and forming a metal layer. 

[Claim 5] Flattening of said silicon layer is the manufacture approach of the 
semiconductor device according to claim 4 characterized by exposing said gate electrode 
with said isolation region, and forming metal silicide in the surface section of said gate 
electrode with said silicon layer. 

[Claim 6] Said source field and drain field are the manufacture approach of the 
semiconductor device according to claim 4 or 5 characterized by pouring in and forming 
impurity ion after flattening of said silicon layer. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of of the 
semiconductor device and semiconductor device which Salicide-ized the surface section 
of a silicon layer especially about the manufacture approach of of the semiconductor 
device and semiconductor device which form the transistor of 
metal-oxide-semiconductor structure in the SOI (Silicon on Insulator) substrate which 
prepared the single -crystal- silicon layer through the insulating layer on the support 
substrate. 
[0002] 

[Description of the Prior Art] In performing improvement in the speed of a 
semiconductor device conventionally, the parasitic capacitance of a transistor poses a 
problem. If the thickness of the silicon layer of a semiconductor device is large, the 
parasitic capacitance of the formed transistor will become large and will serve as 
hindrance of improvement in the speed. For this reason, although to make a silicon 
layer thin and to make parasitic capacitance small is desired, in order to make such 
parasitic capacitance small, the SOI substrate attracts attention. 

[0003] Said SOI (Silicon on Insulator) substrate is having structure which formed the 
single-crystal* silicon layer of a thin film in the front-face side of a support substrate 
through the insulating layer. Selective oxidation (Local Oxidation of Silicon) is 
performed on the single -crystal silicon layer front face of said SOI substrate, and a 
component formation field is formed on a front face. And the technique which forms the 



transistor of me taloxide- semiconductor structure in said component formation field is 
developed. 

[0004] Drawing 5 , drawing 6 , and drawing 7 are process drawings having shown the 
production process of the conventional semiconductor device 1. Moreover, drawing 4 is 
the sectional view showing the semiconductor device 1 in the former. The SOI substrate 
which forms the component formation field 4 consists of 3 layer structures which the 
insulating layer 3 was formed on the support substrate 2 as shown in drawing 5 (a), 
and formed the thin single crystal silicon 14 on the insulating layer 3 concerned. And 
the nitride (Si3N4) 15 is formed by CVD (Chemical Vapor Deposition) etc. in the 
component formation field 4 creation part of said thin single crystal silicon 14. A nitride 
15 is removed after continuing and oxidizing the front face of such a 
single -crystal- silicon layer 14 on the whole surface. Drawing 5 (b) is the sectional view 
having shown one of the component formation fields 4 after removing said nitride 15. 
The surface section of the single-crystal*silicon layer 14 oxidizes, and serves as an 
insulating layer 3. The part which formed said nitride 15 of the single crystal- silicon 
layer 14 is held with single crystal silicon, without oxidizing, and serves as the 
component formation field 4. 

[0005] Thus, the transistor of metal-oxide -semiconductor structure is formed in the 
formed component formation field 4. That is, as shown in drawing 6 (a), the gate 
electrode 5 is formed in the surface center section of the component formation field 4 
through gate dielectric film 6. And the whole surface is covered and the insulator layers 
16, such as Si02, are made to deposit, as shown in drawing 6 (b). And a sidewall 10 is 
formed in the side of the gate electrode 5 while anisotropic etching etc. removes said 
insulator layer 16, as shown in drawing 7 (a). As impurity ion is poured into such a 
component formation field and it is shown in drawing 7 (a), the source field 11 and the 
drain field 12 are formed, and let between these be the channel field 7. Thus, the 
transistor of metal oxide -semiconductor structure is formed. 

[0006] By the way, since resistance of the front face of the silicon layer which connects 
is strong when a direct wiring electrode is connected to the front face of the front face 
and the source field 11 of the gate electrode 5, or the drain field 12 to which an 
electrical potential difference is made to impress, the operating voltage of the 
transistor of metal-oxide -semiconductor structure will become high. For this reason, it 
is necessary to reduce the resistance of the front face of the source field 11, the drain 
field 12, and the gate electrode 5, and to raise the effectiveness of the transistor of 
metal-oxide-semiconductor structure of operation. As such a technique, as shown in 
drawing 4 , the technique of making the silicide layer 13 forming in the surface section 



of the surface section and the source field 11 of the gate electrode 5, or the drain field 
12 is developed. 

[0007] Namely, as shown in drawing 7 (b), it continues all over said component 
formation field 4, and it heat-treats by forming a metal membrane 18. Thereby, the 
front face of the gate electrode 5, the source field 11, and the drain field 12 is made to 
alloy, and as shown in drawing 4 , the silicide layer 13 is formed in the front face of the 
component formation field 4. Thereby, the resistance of each surface section can be 
lowered. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there were the following problems 
in the former. 

[0009] As described above, conventionally, it is forming a silicide layer in the surface 
section of the source field formed in the component formation field, a drain field, and 
each gate electrode, and the resistance of the surface section concerned is decreased. 
However, since the thickness of a component formation field is very thin, it has a 
possibility that most of source fields, and drain most of [ all or ] may be occupied in a 
silicide layer. Thus, when a silicide layer is formed, since a PN junction is lost, there is 
a problem it becomes impossible to demonstrate the operation as a transistor. 
[00 10] Moreover, although multilayering of a semiconductor device may be attained, as 
described above, the height of a gate electrode differs from the height of a source field 
and a drain field. For this reason, when making electrode wiring etc. deposit on the 
upper part, flattening needed to be carried out after deposition and it had time and 
effort in processing. Moreover, in case opening was formed in a gate electrode, a source 
field, and a drain field, it was difficult for a focal gap to arise by the difference in height, 
and to form uniform opening. For this reason, the production process became 
complicated and was processing top trouble. 

[0011] Even if the purpose of 1 of this invention was made in order to solve the 
above-mentioned trouble, and it forms a silicide layer, it is to offer the manufacture 
approach of of the semiconductor device and semiconductor device which can attain 
improvement in the speed of a transistor, being able to secure a source field and a drain 
field and decreasing surface electrical resistance. 

[0012] Moreover, the purpose of further others of this invention can perform the surface 
flattening process and silicide layer formation process of a transistor of 
metal-oxide-semiconductor structure in a continuous process, and is to offer the 
manufacture approach of of the semiconductor device and semiconductor device which 
can raise the manufacture effectiveness of the transistor of metal-oxide -semiconductor 



structure. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor device concerning this invention The gate electrode which the 
single -crystal* silicon layer prepared through the insulating layer on the support 
substrate was divided by the isolation region to two or more component formation 
fields, and prepared in said component formation field through the insulator layer by it, 
It is the semiconductor device which equipped the 1 side of this gate electrode with the 
source field, and equipped the side else with the drain field, and considered as the 
configuration which has the silicon layer prepared on said source field and said drain 
field, and the silicide formed in the surface section of this silicon layer. By doing in this 
way, resistance can be decreased by the silicide layer prepared on the front face, only 
thickness required for transistor actuation securing the thickness of a source field and 
a drain field. While being able to attain improvement in the speed of the transistor of 
the formed metal-oxide -semiconductor structure, the effectiveness of the transistor of 
metal-oxide-semiconductor structure of operation can be raised. 

[0014] In the above-mentioned configuration, said silicon layer is formed in the same 
height as said gate electrode, and can be considered as the configuration in which 
silicide is formed in the surface section of a gate electrode. Thus, also when writing and 
making wiring etc. deposit on a silicon layer, there is no possibility that a strain may 
arise and it can use also for lamination of a transistor preferably. Moreover, since a 
focus becomes the same in each also when preparing opening etc. in a gate electrode, a 
source field, and a drain field, it can form equally. Thus, a quality semiconductor device 
can be formed. 

[0015] In the above-mentioned configuration, said silicide can be considered as the 
configuration formed in self align. Such a technique is called the Salicide technique 
(the abbreviation for SALICIDE;Self- Aligned Silicide). Such silicide can be formed by 
heat-treating by making a metal membrane deposit on the front face of a silicon layer. 
Thus, by forming silicide in self align, the process on which a mask is made to deposit 
becomes unnecessary, and down stream processing can be made easy. 
[0016] Moreover, in order to attain the above-mentioned purpose, it sets to the 
manufacture approach of the semiconductor device concerning this invention. The 
process which forms an isolation region in the single-crystal-silicon layer prepared 
through the insulating layer on the support substrate, and divides said 
single -crystal- silicon layer to two or more component formation fields, The process 
which forms a gate electrode in said component formation field through an insulator 



layer, and the process which forms a sidewall in the flank of said gate electrode, After 
covering a front face and forming a silicon layer, while carrying out flattening of the 
silicon layer and exposing said isolation region It considered as the configuration which 
has the process which makes said silicon layer remain into the part corresponding to a 
source field and a drain field, and the process which forms metal silicide in the surface 
section of said silicon layer made to remain after covering a front face and forming a 
metal layer. Since surface electrical resistance can be lowered by doing in this way, 
securing the transistor ability formed in the component formation field, a transistor 
can be operated efficiently. Moreover, as a substrate which applies the manufacture 
approach of such a semiconductor device, although the substrate of a SOI mold is 
desirable, also when forming a transistor in a thin component formation field, it can 
apply. 

[0017] In the above-mentioned configuration, flattening of said silicon layer can expose 
said gate electrode with said isolation region, and can be considered as the 
configuration which forms metal silicide in the surface section of said gate electrode 
with said silicon layer. By doing in this way, a flattening process and a Salicide 
chemically-modified degree can be performed continuously, and manufacture 
effectiveness can be raised. Moreover, CMP (Chemical Mechanical polishing) which is a 
polish technique by the chemical approach as the technique of performing flattening of 
a silicon layer, and RIE (Reacting Ion Etching) which removes a poly crystalline silicon 
layer by the activation plasma are desirable. 

[0018] Moreover, in the above-mentioned configuration, said source field and drain field 
can be considered as the configuration which pours in and forms impurity ion after 
flattening of said silicon layer. 
[0019] 

[Embodiment of the Invention] The manufacture approach of the semiconductor device 
in the operation gestalt of this invention and a semiconductor device is explained to a 
detail using a drawing. In this operation gestalt, while forming the transistor of NMOS 
structure in the component formation field divided by the insulator layer which is an 
isolation region, the case where a silicide layer is prepared in the front-face side of the 
transistor of the formed NMOS structure is explained. 

[0020] Drawing 1 is the sectional view of the semiconductor device 20 in this operation 
gestalt. The single -crystal -silicon layer came to prepare said semiconductor device 20 
through the insulating layer 50 which consists of an oxide film (Si02) on the support 
substrate 60 which consists of silicon, said insulating layer 50 became an isolation 
region, and it has divided the single -crystal- silicon layer to two or more component 



formation fields 22. In drawing 1 , the semiconductor device 20 which formed the 
transistor of NMOS structure in one of said two or more component formation fields 22 
is shown. That is, said component formation field 22 is equipped with the gate 
electrode 26 prepared through gate dielectric film 40 on the surface center section. And 
the 1 side of said gate electrode 26 is equipped with the source field 28, it equips the 
side else with the drain field 30, and said component formation field 22 makes between 
the source fields 28 and the drain fields 30 concerned concerned the channel field 29. In 
this operation gestalt, while forming the source field 28 and the drain field 30 in the 
diffusion layer of N type, the channel field 29 is formed in the diffusion layer of P type, 
and it is considering as the transistor of NMOS structure. 

[0021] In this operation gestalt, the polycrystalline silicon layer 24 is formed on the 
source field 28 and the drain field 30. And the silicide layer 32 is formed in the surface 
section of said polycrystalline silicon layer 24. Thus, the resistance of the surface 
section can be decreased, only thickness required for transistor actuation securing 
[ write, and ] the thickness of the source field 28 and the drain field 30, even when the 
component formation field 22 is very thin. 

[0022] Moreover, while having formed said polycrystalline silicon layer 24 in the same 
height as said gate electrode 26, the silicide layer 32 is formed in the surface section of 
said gate electrode 26. For this reason, also when making wiring etc. deposit on the 
polycrystalline silicon layer 24, there is no possibility that a strain may arise and it can 
use also for lamination of a transistor preferably. Moreover, also when preparing 
opening etc. in a gate electrode, a source field, and a drain field, since height is the 
same in each, a focus becomes the same, and it can form equally. 

[0023] Thus, an operation of the formed semiconductor device 20 is as follows. The 
wiring electrode which is not illustrated is connected to each surface section of the gate 
electrode 26, the source field 28, and the drain field 30. And operating voltage is 
impressed to the gate electrode 26. As described above, even when the component 
formation field 22 is very thin, it can Salicide-ize by having prepared polish recon on 
the source field 28 and the drain field 30. Thus, the transistor of NMOS with small 
resistance can be operated by Salicide-izing. Since the transistor of NMOS with 
resistance small as mentioned above can be operated, high-speed operation and 
low-battery actuation can be carried out. 

[0024] The manufacture approach of the semiconductor device 20 of this operation 
gestalt is explained. In this operation gestalt, the component formation field 22 is 
formed in the single-crystal-silicon layer of SOI structure, the transistor of NMOS 
structure is formed in the component formation field 22 concerned, and the case where 



the silicide layer 32 is formed in the surface section is explained. In addition, about the 
formation process of the component formation field 22, and the formation process of the 
gate electrode 26, it is the same with having been shown in drawing 5 and drawing 6 , 
and explanation is omitted. 

[0025] Drawing 2 and drawing 3 are process drawings showing the manufacture 
approach of the semiconductor device 20 in this operation gestalt. First, as shown in 
drawing 2 (a), the component formation field 22 is surrounded in the perimeter by the 
insulating layer 50 with larger thickness (Si02) than the component formation field 22 
concerned. In this operation gestalt, said component formation field 22 is formed with 
the single crystal silicon of P type. On the surface center section of said component 
formation field 22, the gate electrode 26 formed in polish recon through gate oxide 40 is, 
formed. As shown in drawing 2 , the insulating layer 50 which is an isolation region is 
highly formed rather than the height of the gate electrode 26. Said gate electrode 26 is 
covered with the insulator layer 41 in the perimeter. Said insulator layer 41 continues 
all over the component formation field 22, makes Si02 deposit, and is formed by 
removing Si02 concerned by anisotropic etching except for the perimeter of the gate 
electrode 26. Thus, it has prevented that the gate electrode 26 connects with a 
perimeter too hastily by the formed insulator layer 41. 

[0026] Thus, the whole surface is covered and is made to deposit the poly crystalline 
silicon layer 24 on said component formation field 22 front face in which the gate 
electrode 26 was formed, as shown in drawing 2 (b). Thus, flattening of the formed 
poly crystalline silicon layer 24 is removed and carried out to homogeneity to the height 
shown by the dotted fine of drawing 2 (b). This flattening activity has CMP (Chemical 
Mechanical polishing) which is the chemical machinery polish approach, and desirable 
RIE (Reacting Ion Etching) which removes a poly crystalline silicon layer by the 
activation plasma. In this operation gestalt, flattening is performed to the height to 
which gate electrode 26 front face is exposed. Therefore, while exposing the insulating 
layer 50 which is said isolation region, said poly crystalline silicon layer 24 can be made 
to remain into the part corresponding to the source field 28 and the drain field 30. 
Moreover, the insulator layer 41 prepared in gate electrode 26 side face can be used as 
a sidewall 42. Since gate electrode 26 outside surface was made to cover by the 
insulator layer 41 as described above, sidewall 42 front face where flattening of the 
insulator layer 41 concerned was carried out also has predetermined thickness, and 
has performed separation with the gate electrode 26 and the polycrystalline silicon 
layer 24. Thereby, it can prevent that the gate electrode 26 connects with the 
poly cry stalline silicon layer 24 too hastily. 



[0027] And N type impurity ion (for example, Lynn (P), arsenic (As), etc.) is poured into 
the component formation field 22 of gate electrode 26 both sides, respectively, and an N 
type field is made to carry out reforming of the source field 28 and the drain field 30, as 
shown in drawing 3 (a). As described above, since the component formation field 22 is 
formed in the silicon layer of P type, the channel field 29 between said source fields 28 
and said drain fields 30 is held to a P type field. Thereby, the transistor of NMOS 
structure can be made to form in the component formation field 22. By forming the 
source field 28 and the drain field 30 in such a component formation field 22, parasitic 
capacitance can be made small and improvement in the speed of the formed transistor 
can be attained. 

[0028] And as shown in drawing 3 (b), it continues the whole surface from the upper 
part of the polycrystalline silicon layer 24 and the gate electrode 26, and Salicide(the 
abbreviation for SALICIDEJSelf- Aligned SilicideHzation is performed. Salicide-ization 
is technical [ which makes a silicide layer form in the front face of a silicon layer ]. That 
is, the metal membranes 70, such as titanium, are made to deposit on the front face of 
the polycrystalline silicon layer 24 and the gate electrode 26, and the silicide layer 32 is 
made to form in the surface section of the polycrystalline silicon layer 24 or the gate 
electrode 26 by heat-treating. By doing in this way, in case a silicide layer is formed, 
the process on which a mask is made to deposit becomes unnecessary, and the increase 
in efficiency of processing can be attained. As mentioned above, the silicide layer 32 is 
formed in the surface section of the polycrystalline silicon layer 24 deposited on the 
source field 28 or the drain field 30. For this reason, the thickness of the source field 28 
formed in the component formation field 22 or the drain field 30 is securable, and it can 
lower surface electrical resistance while the transistor ability formed in the component 
formation field 22 by formation of the silicide layer 32 makes it hold. For this reason, 
the transistor of the formed NMOS structure can be operated efficiently. In addition, 
others, cobalt, and a tungsten may be used as a formation ingredient of a metal 
membrane 70. [ titanium ] 

[0029] In addition, in this operation gestalt, although the case where the transistor of 
NMOS structure was created using the silicon layer of P type was explained, when 
creating the transistor of PMOS structure using the silicon layer of N type, when using 
the transistor of CMOS structure, and not only this but when, it can be used. 
[0030] 

[Effect of the Invention] As explained above, while being able to form the transistor of 
metal-oxide-semiconductor structure in a thin component formation field and being 
able to attain improvement in the speed of a transistor in this invention, it has a 



silicide layer and the effectiveness of the transistor of metal-oxide-semiconductor 
structure of operation can be raised to the front-face side of a component formation 
field. 

[0031] Moreover, in this invention, in case a silicide layer is formed, a mask is not 
needed, but a silicide layer can be formed in self align. 

[0032] Moreover, in this invention, since surface electrical resistance can be lowered 
securing the transistor ability formed in the component formation field, a transistor 
can be operated efficiently. 

[0033] Moreover, in this invention, the surface flattening process and silicide layer 
formation process of a transistor of metal-oxide-semiconductor structure can be 
performed in a continuous process, and the manufacture effectiveness of the transistor 
of metal-oxide-semiconductor structure can be raised. 
[0034] 

[Brief Description of the Drawings] 

[Drawing l] It is the sectional view of the semiconductor device in the operation gestalt 
of this invention. 

[Drawing 2] It is process drawing showing the manufacture approach of the 
semiconductor device in the operation gestalt of this invention. 
[Drawing 3] It is process drawing showing the manufacture approach of the 
semiconductor device in the operation gestalt of this invention. 

[Drawing 4] It is the sectional view showing the semiconductor device in the former. 
[Drawing 5] It is process drawing showing the manufacture approach of the 
semiconductor device in the former. 

[Drawing 6] It is process drawing showing the manufacture approach of the 
semiconductor device in the former. 

[Drawing 7] It is process drawing showing the manufacture approach of the 
semiconductor device in the former. 
[Description of Notations] 

1 Semiconductor device 

2 Support substrate 

3 Insulating layer 

4 Component formation field 

5 Gate electrode 

6 Gate dielectric film 

7 Channel field 

10 Sidewall 



11 Source field 

12 Drain field 

13 Silicide layer 

14 Single -crystal- silicon layer 

15 Nitride 

16 Insulator layer 

18 Metal membrane 

20 Semiconductor device 

22 Component formation field 

24 Polycrystalline silicon layer 

26 Gate electrode 

28 Source field 

29 Channel field 

30 Drain field 

32 Silicide layer 

40 Gate dielectric film 

41 Insulator layer 

42 SidewaU 

50 Insulating layer 

60 Support substrate 

70 Metal membrane 



Abstract- 

PROBLEM TO BE SOLVED: To provide a semiconductor device and a method for 
manufacturing the device capable of assuring a transistor function even when a thin 
element forming region is salicided in the device using an SOI substrate, reducing in 
size of the device, flattening and saliciding the region in a same step and raising its 
manufacturing efficiency. 

SOLUTION: An island-like silicon layer formed in an insulating layer is formed as an 
element forming region 22, gate electrodes 26 are formed on a front surface of the 
region 22, a source region 28 is formed on one of the electrode 26, and the other is 
formed on a drain region 30. A polycrystal silicon layer 24 is formed on the region 28, 
and the region 30 and silicide layers 32 are respectively formed on front surface sides of 
the layer 24 and the electrodes 26. 
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[0004] 05, 06. 0 7 tt, ffl£*©¥««:S«l 
©SajgXg^*LfcI@0-e&So Sit, H4H. ft* 

«4&RW*SO I SIIJ> 0 5 (a) (C^bfccfcofC 

^s«2©±tc*e»B3^fi)c$ti> 3Rttfta3<o 

±K»fflJ&|gfl-> 'J 3 > 1 4 £»J5£ Ufc= Ji*jt*» 6 fc 
oTH4. LT, WbBSPS¥^v'J3>1 4©^T 
»B!cfe«4fPfigtt3f»C^bK[ (S i 3N4) 155CVD 
(Chemical Vapor Depositio 
n) te£-Cl$misX\t*Z. H©±3ft*»ft'>'J3>i 
1 4©«®££Bif;:mD!MtL.fc«» S-ftK 1 5 
f*. 0 5 (b) tt, WSBSftiJi 1 5 €Mt£ft®*?# 
J*««4©-o*Sl,;fc0rfflig-C**. *tt*->U3> 
HI 4©«SSBttSl^^nT^S3 
•J 3>S 1 4©WIB^tfli 1 5 mt 

[0 0 0 5] Z.<D<k?\ZMl&l<fcmj-MJ$.MM4lZ, M 
OS<fjg©F5>>v7;^£ffi^-f 3„ -T&fcft. 06 
(a) lZ*Ltz£.oiZ, * J p»j*ffi*4©*ffiit«*aJfc 

T, 06 (b) tC^L/tJ;?!:. £®f£H!9, S1O2 
&£®JttMRl 6Sr*fia$-&«). -*ftj&>&. 07 (a) 

iz^r^oiz, x >y 5=- >y & <t 13 mmsmm 

I6*l8iif5iit)ic. y-bt|l50l^(:iJ-'f F 

^mm^^ty^mxLT, 07 (a) tc^f £5 
V-Xi^ 1 1 i F 1/^ >ii 1 2 *mlt, c 

neorasft^n^?,!:^. ^©ioicLT. m 

[0 0 0 6] i£5T. «)£^En*P$i±^y-r-«S5 
©Sffi-^, 1 1 ^ F U"f >ffl^ 1 2 ©*®(C 

©ffiiaA^^^fe*. MOS«ifi©F5->> ! 7;^©»)f^ 
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h u-r >mm 1 2 . y- Mm 5 ©aiffi©}gta{i£{gT 
•Mos«jftoh7>>?^3'©i!i^5ai**jisii»* 

tc. y-h«« 5 y-*««l l^HH 

>®«i 2©gjigi$fc><'j-tM Hg.i 3$r^fig$-a-^s 

[0 0 0 7] -tl3.t>*>. 07 (b) iZTfi-t&olzmm 

ffla^ff^c ^ntcko. y-h*«5, y-xwi 

1. I^H>Mi2©M^M$tT, 04i:s 
[0 0 0 8] 

[fgBj7W&&L£5<hT£l£il] L*»U «e*K*V»T 
[0009] ±f2Lfc=k3(c. ffi*tt*^«?««*k:}B 

fftt*#Ci»Vifc4&, y-*M* FW >®^<7)^§|5 

t>b< u +k i<jiKTiS» sn-s^-tn** 

[0 0 10] ¥»#««©£Hft;£BI*«-&#» 
±EUfc<fc5ty-h*«©J«$i:, V-^«« 

[0 0 11] *5fiWO-©lWtt. ±EH«jft«l«W 

<5 i: (C c£> o 
[0 0 12] *%B^©$6(Cffi©SWtt« MOS 

fifeieS*ittXSK:TfT'5Ct*»T?€f, MOS$tii©F 
[0 0 13] 



i-e^^t, Msay-x«*tM» f u-f >mmt0± 
7,*mmz>&m:ts.m&-tittmQkv-o~o, =&m±.\zmnz 

lii^Sitfcl:, MOS«tig© h7>y^^«!M 

[0014] ±tB«figfcfetiT. Huteyj3>»«, hu 
sBy-h*stra-©s$t»fi!tLT»i5. y-h«« 

^©cfc'SKLfcfcJi), y'j3>i±l:Eif 

sfc h 7 >i>7.5><Dmmmz s k^wc t^-e 
ss. ^fc. y-h«s^y-x««, kh>«*i: 

[0 0 15] ±8E*J«fc*tiT. ifByUfi' H«SE 

a*Btt, •y-u-y-'f ksw (s al i c i de : s e 1 f 

-Aligned Silicide ©IS) tmttl 
£„ ccia/iy'J^HH y'J3>I©«Il:iI 
MI**«$-&T*ft«ll!*ff5Ct»C«t»3»riE-r*ii*« 
^©£5K> yU^K^gSt^CMt 

[0 0 16] Sfc. ±EiWSMt5t»C *^!BJ 

ia-r^xgi, ifBSR^jafiWKiieaaRs^LTy- 
hts^Mtsiit, sway- h*«©i«a&K-!M' 

F^*-JV*^T^xet. MIoty'jn>I 
SriSms-ttBt y-xSSt HK>g«ti; 
Hsa^TftiiSiSL&ffl^, mife?£# 2 -aye v-u 

*Ttf*cii:A*T?**fc«>, Vyy^-x^^mmzm 
©ifi^ffi^jiffl-rBSist Ltii, s o i mammw 

[0 0 17] XfEfMclCi^T. WIS->U3y@©¥S 
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fttt, i»E#*flro££fcfcffiKy-h«f£«ttjs 

iffiEy- h*ffi©*«l»lcfflE>' U 3 >H <h £ <b £ 

tt, fb*W*itfcJ:*Wtffaflfir**CMP (Chem 
ical Mechanical polishin 
g) Stt^^XvCto^lSft^'Ja^Jioi** 
£ff 5R IE (Reacting Ion Etchi 
n g) j&W*L<^. 

[0 0 18] £Ac, ±IB«^(C*^Ttt, Wffiv-xffi 
«£h*W >«*HU ifByU3>I«¥fiMl;, * 

*. 
[0 0 19] 

mw&zfi^mitmmo&mijmiz^xmM&m^xm 
mmmz&-oTmw-£nfcm : ?wi&m.m\zNMosffim. 

<Dh7>i?X9&Mlfcf2>tthtZ. MLfcNMOS 
[0 0 2 0] 8114. *SIJfiJgl8K*W-B*9«*«B2 

oowsiHT**. iraa^frSB 2 o «, ->ua>^ 

Sfc*XJfS«6 0©±KKftII» (S i o 2 ) *»6!Ct* 

gibm 5 oa«#«**£fcoT*ttft5''j ?>mzm 

tt. iffita®ifMI«i2 2ffl5^©-^l;, NM 

Sffi<pjfegB±(cy- H|g»8i4 0 fcfl-LTHttfcy- h 
1I2 6S1AT^5. *LT. (HnB*?Kj&ttK2 2 
tt, SttEy-h*«2 6 0—«fCV-^««2 8, ffiffl 
fc >fiC«3 0££«*.T*3 0, S»V-^««2 
8 tSKKH >^«3 0 t©|BJ*5 1 V^l'ffi«2 9 £ 

f t^;H«c2 9SPSOKtil:TMLT. NMO 

[0 0 2 1] *H16»IBt:4JViTtt, V-XI«2 8 £ 
H U-f >ffi« 3 0 t<D±\Z0%i&zs "J n >» 2 4 SKW 
TV»*. -€■ LT, SflE*IS«->'J3>B2 4©3ft«aB»' 
14. y'J-tt-f h'I3 2«^LT^5. JlOJcSfcLfc 

&». 2mm\zn^m^x-h^-xm 

[0 0 2 2] ffflE*ilSS->'J3>Ji2 4tS> ME 



iWEy- M12 6 ©«Ji^c -> U 1M H H 3 2 d^fig 
SftTH*. z.<Dtz&. ^Sy'J3>l2 4±i:SiS 

[0 0 2 3] d©<t'5fc»J«Ufc¥#*K«2 0©f^ffl 

8. >««3 ooD-tn-^nosftjiasfctt. 0^l 

«2 8, HK>**3 0±K#U->U3>ft«ttfcC 
£T% m^Ml&mm 2 2##Wc*V>*£Tt>-tj-'J-+M' 

£ C <fc t> T J£ fftfi**/h $ V» N M O S <Z> h 5 > v X ? £ Id 
f££-&£ d ttfT-gZo ±E<D J: -5 fCjgJnfl^/h;* I^N 
MOSC7) h^>v : y;^*ftfls-r^Ci:755T^^fca5, iS 

[0 0 2 4] *HJfi^©^»^S2 OOSit^K 
■OtiTHftWT*. *HJS^fC*3ViT«, SOI^IjgcD 

KSS^flNt®*^ 2fc, NMOSliig<75h7>vX^S 

Ltz<Dtmmx&K), mmttums-** 

[0 0 2 5] 0 2 RZfm 3 14, *^«JglUc:*tt**W 

#:g^2 oommjjtii&^Txmmx&z. *r. 02 

(a) tC^Lfc^a^ ifffK«2 2lt ^ffl^rS 
»*T»J«««2 2«tr)KJPO**^l6*Ji (S i 

o 2 ) 5 0 izxms. nx^i>. **ss^(c*3^t«, 

WEST^fiW 2 2 »4Pffl©*ilSS->U 3 y\ZXWtfa 

ilE* : F»«fi«2 2®«ffi4 ] *gl5±tCt4, 
y- h»tftl«4 0 Sr^LT^U ->U a XCT^bfcy 
- hmffi2 6A^tt€>nTV>-5o ^2 td^Lfc t fc'5fC, 
y-H*S2 6OK$J;0t)»«l««T?»*ie»Ji5 0 
©3firj&»iBi<»**nTV»-B. WEy-h*K2 6ttfflH 
*ilfi»Bl4 1 fc«t>nTV^*. MEIfiMi4 1 tt> 
MI«2 2©4Il:I0S 1 02*«i*t. 3iS 

i 02^y- Mi2 6(Dmm^m^xm^^y^> 

^)14 liCct0y-KS112 6*«»BStjS»1-*Ci: 

[0 0 2 6] £<B<fc5lcy-hWffi2 6£JBj*L&ffitE 
$f)gl«M2 2SII:, 02 (b) \Z^tz£o\Z& 
*gS->'Ja>®2 4 2r^ffilcWD±ft«$1t-g>„ 
fc»J«Ufc*«fi->U3>Ji2 4*. 02 (b) <DjSM 
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m&mz. it^mmmm^mx'$>^cMP (chem 

ical Mechanical polishin 
g) ^« %&it7°yX^lZ&r) V a >m<nm3k 

£f? 5 R IE (Reacting Ion Etchi 
ng) *^Jfi^SliC*5ViTlS. 

V-7,®M2 8cFK>I«3 OifC^Lfc^fC 
m^m&is ij 3 >« 2 4 £££?p£-S-£ C 

F*1S2 6«iBfcl9:^l6aiR4 l *+M F 

i!4 ll?y-MI2 6n*ISIbtt^fcfc», 
i£ftttfM£4 lWtftSftfcD"f F r >*-;U4 2 J?® 
t>3fj£©»*&WLTiSD. y-f-tl2 6t^ a -> 
Ua>12 4££>#ftia*T£T^5. ^n(CcfcO> y— 
MS2 6 *^ft-> U3>|2 4 CtSfif 

[0 0 2 7] LT, 0 3 (a) {C^f<J:-5(C. y-F 

Wx.\z. u> <p) ^vm (As) uti sa 

ALT, V-Xg«2 8tHW>S«3,0tSNl® 
«lC^«$-a-So ±ffiLAci^tC. ifMS*2 2B 
PS©->U3>ITMbT^I)fc», sway— XflWc 
2 8 tWI2 F k-f 3 0 tCDfflV^V *)VW& 2 9 

«, pmmmizumznz, z\n\z&K>. mi-wmmm 

2 2 ftfCNMOS^Iil© b?>i?7>?&M&L2-&Z>Z\£ 

2 8, Fl"f >®«3 O^MfS^iT, 

/Jn $ < T 3 C t * ? T- * . Ml& L F 7 > -^X * © S5 mt 

[0 0 2 8] -tn^S. 03 (b) (C^TJ:3tC. #iS£ 
f B yU3>I2 4ty-hH2 6t<7D±^e,^BtC 
MD+MJ+Kh* (SALICIDE;. Sel f-Al i 
gned S i 1 i c i d e©B&) fc£fT3. -tHJ+K 

<ty-h«ffi2 6 7 OS 

*IMI3itT, SKMESSfT 5 c t a >Ji 2 4 

^y-F«H2 eoaaaK^u-y-'f FB3 2*ms 

ft;SB*i:£a*-l!SS. ±IB«J;o(c > -><J-»MKJi3 
2ttV-^««2 8^HK >ffi«3 0±(CiS«Lfc^ 
SSS->U 3>J12 4©«BgBfCfl2fi£LT^-5. d©fc 
©. m?Ml&mW2 2fC^figLfeV-X®«2 8^Fly 
-f >ffi*& 3 0 ©»*m*«TS, >"J 1M h* JB 3 2 ©# 
J«fcJ: 2 2(c^figbfcF7>> ! 7;^^ 

5. Z\<DtzSb. Ml&LrcNMOSffiT&<Db7>>>7>9& 



[0 0 2 9] *HM^ffi(Cfc^T«, PSJ©->U 

3>l^ffl^TNMOSlIO F^v^^SrffrSt" 5 

^rcCMosmm<nby>^7,^^m^^m^< l z^ 

[0 0 3 0] 

»J« b T F y y i?7. 9 ©i« £ HI § H 4: **T * -5 1 1 
fefc. ^^^©SSfflJlCv-'J+M- FH£*LT, 
MO Sliift© F 7 >^X:?©fMftsMS£ig«>-5 ^t^T 

[0 0 3 1] *3t.«fc:6HTtt, yU^KI* 

[0 0 3 2] 3=fc, ^Bmcfe^Tte, *^J|?fi8<fi«Jr 

[0 0 3 3] *^BJtC*3V^T«. MOS«|j£©F 

7>yX^OgI¥fiftIgtyU^ HlfJfcCSS 
gSHSIgfcTfir 5Ct*«-e*. MOSfPtift© h7>y^ 
^©§Sig?;»£-k#2it-3 £1 t^*-C*-2>. 

[0 0 3 4] 

[HI] *3fiW©HJ(fi»ffiK:*JW**i»#g«0»f®H 

[02] *Kw<D^MMmtz&nz > ¥mfcmm<a§&m3j 

[0 3] *%BJcD*JS^C^^^**^SB©S3g^ 

ffi$^-rig0-e^-5. 

[0 4] f£*lC*»t*¥*#(K«**"r»f®HT**. 
[0 5] a*Klfe^*¥*ft:»«0»jfi^ffi**fxe 

[0 6] ^*lCfett?.¥^#:g«©S3fi^?*S*Tlg 

[0 7] «6*K:isit*¥*flsS«o«ift*}S**-ria 
0Tab-5o 

1 *mfcmw 

2 ^«r*« 

4 -m^w^mm 

5 v-*-F*ffi 

6 y- f^w 

7 ?-**)vm$. 
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1 0 — 


-tM F^*-;u 


2 6 ••• 


y-hmm 


1 1 •••• 


7-*ffltt 


2 8- •• 


y-xus 


1 2 — 


H K >«« 


2 9 — 





1 3 — 


yU+M KB 


3 0 — 


K U~f 


1 4 — 


*tgJ|->U3>Ji 


3 2 — 


— vU+K KB 


1 5 — 


^ffcJSI 


4 0- 


y- hteftK 


1 6 — 


ttftR 


4 1 •••• 


ififiue 


1 8 — 





4 2 — 


+K KC^-JU 


2 0 — 


*m#-mw 


5 0 — 


ttftii 


2 2 — 


m^-m^mm 


6 0 — 





2 4-- 




7 0-- 


^ssi 



[013 




F*-A(##) 4M104 AA09 BB20 BB25 BB28 CC01 
CC05 DD02 DD84 FF14 FF26 
GG09 GGIO GG14 HH16 
5F110 AA03 AA16 AA18 CC02 DD05 
DD13 EE05 EE09 EE14 EE32 
FF02 GG02 GG12 HJOl HJ13 
HK05 HK09 HK14 HK21 HK25 
HK39 HK40 NN62 NN66 QQ 1 1 
QQ19 



